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Abstract

The effect of repeated applications of the skin-tumor promoter 12-O-tetradecanoyl-
phorbol-13-acetate (TPA) following treatment with the carcinogen 0.5% 9, 10-dimethyl-1,
2-benzanthracene in mineral oil (DMBA)was examined in hamster cheek pouch carcino-
genesis.

The animals were divided into three groups in our experiment. The animals in Group
1 were treated with biweekly topical applications of DMBA for 5 weeks followed by
biweekly applications of TPA during the experiment. The animals in Group 2 were
treated with DMBA for 5 weeks and then left untreated during the experiment. The
animals in Group 3 used as control were treated with mineral oil for5 weeks followed
by biweekly applications of TPA during the experiment.

7-glutamyl transpeptidase stained cells were rapidly induced in the epithelium of
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hamster cheek pouch treated with biweekly applications of DMBA. During the five
consecutive weeks of DMBA treatment progressively numerous :GGT-stained epithelial
(715+219 foci, 10cm?) and larger GGT-positive foci up to about 0.90

The majority of the GGT-positive foci induced by

cell populations
mm in diameter were encountered.
10 applications of DMBA disappeared when carcinogen application was discontinued both
in Group 1 and in Group 2. A comparison of GGT-positive foci at the completion of
the DMBA regimen and at 10 weeks thereafter revealed no significant decrease-in the
size of foci in both Group 1 and Group 2.

TPA,

increasing of numbers and size of GGT-positive foci after DMBA application was dis-

In the present study, the tumor promoter, is shown to be inaffective in

continued.
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Fig. 1

Diagrammatic representation of cheek pouch treatment.

B : veriod of biweekly topical applications of DMBA ;

%

period of biweekly topical applications of TPA ;
4. period of mineral oil treatment ;

D treatment-free periods.
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Fig. 2 Quantitation of GGT-positive foci.

Animals were sacrificed on week 1,2, 3,5, 6, 8,10,15 and 25. and
whole mounts of detached pouch epithelium were prepared for the histo-
chemical detection of GGT rich foci. The quantitation of GGT stained
foci was expresséd as the number of foci per 10cm® of a surface area.
The number of DMBA treated (®), TPA treated (A)and untreated (O)
cheek pouches of animals at each period is shown in parenthesis. Bars :

S.D.
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Table 1. Quantitation of GGT positive foci.
Time of Group 1 Group 2
No. of foci® ) No. of foci?
Sacrifice Treatment Treatment
per 10cm’ per 10cm?
1w DMBA® 19+ 15 (4/5)° DMBA 19+ 15 (4/5)¢
2w DMBA 161+ 57 (4/4) DMBA 161 57 (4/4)
3w DMBA 178+ 81 (6/6) DMBA 178+ 81 (6/6)
5w DMBA 7154219 (6/6) DMBA 7154219 (6/6)
6w TPA® 2404202 (6/6) 0° 160+ 58 (6/6)
8w TPA 145+ 75 (6/6) 0 122+ 59 (6/6)
10w TPA 29+ 11 (6/6) 0 52+ 17 (6/6)
15w TPA 36+ 25 (6/6) 0 35+ 24 (6/6)
25w TPA 21+ 14 (5/5) 0 24+ 17 (5/5)

The number of foci per 10cm® of pouch surface was determined by microscopic examination of
whole mounts of detached pouch epithelium stained for GGT histochemical activity.

The animals in Group 1 were treated with DMBA for 5 consecutive weeks and then treated
with TPA for the duration of the experiment. The animals in Group 2 were treated with DMBA
for 5 consecutive weeks and then left untreated for the duration of the experiment.

a. Mean®Standard Deviation b. 0.5% DMBA in mineral oil c. 10.5ug TPA/0.05ml acetone
d. The fraction of cheek pouches with foci is given in parentheses.

e. O represents no treatment
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Fig. 3 Maximum size of GGT-positive foci during and after DMBA treatment.

Whole mounts of detached cheek pouch epithelium were stained for
GGT histochemical activity,and the size of the largest focus from each
cheek pouch was determined using a calibrated ocular micrometer.
Each point on the graph represents the mean largest-focus-size deter-
mined from the focus-bearing cheek pouches of animals sacrificed on
week 1,2, 3,5, 6,15 and 25. The number of DMBA treated (®),
TPA treated (A) and untreated (O) cheek pouches of animals of each
period is shown in parenthesis. Bars: S.D.
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Table2. Maximum size of GGT-positive foci during and after DMBA treatment

Time of Group 1 Group 2
Size of Largest Size of Largest

Sacrifice Treatment GGT Stained foci (mm)® Treatment GGT Stained foci (mm)*®
1w DMBA® 0.11£0.09 (4)° DMBA 0.114-0.09 (4)°
2w DMBA 0.27+0.10 (4) DMBA 0.27£0.10 (4)
3w DMBA 0.424+0.19 (6) DMBA 0.42+0.19 (6)
5w DMBA 0.724+0.20 (6) DMBA 0.72+0.20 (6)
6w TPA® 0.56+0.29 (5) 0° 0.33+0.16 (5)
15w TPA 0.30+0.11 (5) 0 0.284£0.07 (5)
25w TPA 0.53£0.3¢4 (5) 0 0.33+0.29 (5)

a. Mean * Standard Deviation

Fig. 4

b. Number of focus-bearing cheek pouches evaluated at each sacrifice

o

. 0.5% DMBA in mineral oil
d. 10.5 ug TPA,70.05ml acetone

e. O represents no treatment

Foci of GGT histochemical activity in a
whole mount of hamster cheek pouch
following 3 weeks of topical DMBA
treatment.

Minute foci of GGT stained cells are
present (arrow).

Foci of GGT histochemical activity in a
whole mount of hamster cheek pouch
following 5 weeks of topical DMBA
treatment.

The number of GGT positive foci increa-
sed markedly and the size of the GGT
positive foci present in the whole mount
also increased markedly (arrow).
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Fig. 6 Foci of GGT histochemical activity in a
whole mount of hamster cheek pouch
following a 5-week treatment-free inter-

val after a 5-week treatment of topi-
cal DMBA solution.

Group 1, DMBA &fth ik, BULESL L /-
Group 2 D2 EIZ51F, DMBAB A L%,

BAhDEDNLAY — LRI ERR L, GGT
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2, Tablel), GGT IR Ak X &4 DMBA
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Bk, TPALE, ¥4 bb 2 R4 TIE
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Table2 ),
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BOBDHED 5N (Fig. 2and 6, Tablel)
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Table 2 ),
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TPARMIZL23EED GGT FHtHEOK, K&
SERE 2 RIFS L o7 DMBA #4591k
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FRIERAPFRT 52 &N EL SN S,

Iy bha—LEE, Group3, T4bbH, A2
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initiated cell A" BRI REREIZH T 5
promoter & L CEI5 N T3 TPAMW Y ity
12& 0, DMBA &I &0 B L 72 GGT &%
MR DR, KESHEDLIIIENT S0,
RIFCE A B L, MEL 2R (Group
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EAR, WLEL 728 (Group 2) & HET 3
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2)o

GGT HER DA Z#13 DMBA & firh (1%,
Group 1, Group 2 & & B2EIZHDRE D HEE
HH5N, §4bbH, DMBA S u@?ﬁfﬁ’(“liﬂS
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4610381% Group 1 29+11 foci / 10cm?, Group
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2 TlIs2+17 foci / W0em® & 50, ZNLIET
FHOEILRD S NT, GCT OFkHT A2 &
AERD 5N/, Fiala and Fiala® 12 k> T4A1L
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%, 158 22D TIT-> T b,
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1 EBO 2% GGT ORECDIFFEIL 2 B T
b5, bhbnDFEERIE Odajima 5™ DEER &
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Lz (Tablel, 2),
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TPA LJ9+® promoter #MET A2 TETH %,
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